1. Introduction {#sec0001}
===============

The impact of the COVID-19 pandemic on mental health has begun to be widely recognized. Fear of getting infected with COVID-19 [@bib0040]), stay-at-home orders, disruptions to daily routines, financial worries ([@bib0039]), disruption of lives and work ([@bib0046]), loneliness and distress ([@bib0022], [@bib0023]), and disruption to mental health services ([@bib0022]) are found to be among the many factors that contribute to poor mental health uniquely in the COVID-19 pandemic.

In addition to the mental health of patients with confirmed COVID-19, the mental health of people around them, such as parents of hospitalized children ([@bib0045]), has also been affected. The mental health of medical doctors, nurses, and other staff ([@bib0004]; [@bib0006]; [@bib0013]; [@bib0024]; [@bib0042]; [@bib0043]) has also been quite rightly given a lot of attention. The mental health of particularly vulnerable groups such as the elderly population ([@bib0028]), people experiencing homelessness ([@bib0021]), and refugees ([@bib0014]) has also been studied.

However, the lives and mental health of lesbian, gay, and bisexual (LGB) people during COVID-19 have not been examined. As a population, LGB people have a higher prevalence of mental disorders than heterosexual people ([@bib0030]). Minority stress theory proposes that sexual minority health disparities can be explained in large part by stressors induced by a hostile, homophobic social environment, in which LGB people have to live with harassment, maltreatment, discrimination, and victimization ([@bib0007]; [@bib0031]). It is reasonable to expect that during COVID-19, LGB people have been experiencing stressors that are unique to their sexual orientation. An online survey with 1,051 US men who have sex with men (MSM) found that the pandemic brought adverse impacts to their general wellbeing, social interactions, money, food, drug use, and alcohol consumption ([@bib0032]). Half had fewer sex partners and most had no change in condom access or use. Some reported challenges in accessing HIV testing, prevention and treatment services. Compared to older MSM, those aged 15 -- 24 years were more likely to report economic and service impacts. United Nations Human Rights Office ([@bib0041]) and regional and local non-governmental organizations have also raised the importance of understanding the impact of the pandemic on sexual and gender minorities (e.g. [@bib0011]; [@bib0020]; [@bib0025]; [@bib0033]). We thus hypothesize that there are sexual minority-specific COVID-19-related stressors. In this paper, we particularly focus on examining two of them.

First, LGB people may experience family conflict related to their sexual orientation. During the COVID-19 pandemic, social distancing measures and stay-at-home orders may mean LGB people have to stay at home more often than before, and home may not be necessarily a friendly environment for them. This is particularly pertinent as we are studying LGB people in Hong Kong. Previous studies have highlighted that fewer Chinese LGB people have come out of the closet as compared to their North American counterparts ([@bib0016]; [@bib0036]). It is possible that they may face intense pressure from family for their non-heterosexuality ([@bib0017]; [@bib0038]) because of the social distancing guidelines during COVID-19.

Second, LGB people may experience reduced connection to the lesbian, gay, bisexual, and transgender plus (LGBT+) community during the COVID-19 pandemic. Connection to LGBT+ community has been shown as an important resilience resource for sexual minority people ([@bib0008]). LGBT+ community connection can provide them with access to affirming social network and support, which is associated with fewer psychological distress ([@bib0027]) and better well-being ([@bib0008]). Nevertheless, due to the implementation of social distancing restrictions, sexual minority people may have fewer access to LGBT+ community during the COVID-19 pandemic. Such reduced LGBT+ social support may adversely affect their mental health ([@bib0026]; [@bib0034]).

1.1. The present study {#sec0002}
----------------------

The present study investigated the mental health of LGB people in Hong Kong during the COVID-19 pandemic. It was estimated in a random telephone survey study ([@bib0044]) that around 4% of the population in Hong Kong identified as homosexual or bisexual. As reported in the Hong Kong Mental Morbidity Survey ([@bib0019]), the one-week prevalence of ICD-10 diagnoses of common mental health disorders in the general Hong Kong population was 13.3%, with mixed anxiety and depressive disorder being the most common disorder (6.9%). In a recent study conducted among LGB people in Hong Kong, [@bib0003] found that around one-quarter of the LGB participants met the criteria for probable clinical depression (28.9%) and generalized anxiety disorder (24.1%) during pre-pandemic times. Compared with another local study ([@bib0029]) which showed that 14.6% of the general public met the criteria for probable clinical depression, LGB people in Hong Kong were at greater risk of clinical depression.

Building upon earlier research, this study aimed to (1) examine COVID-19-related stressors and mental health conditions among LGB people in Hong Kong during the pandemic, (2) compare the levels of general and sexual minority-specific COVID-19-related stressors among subgroups of LGB people, and (3) estimate the effects of general and sexual minority-specific COVID-19-related stressors on depressive and anxiety symptoms. We hypothesized that general COVID-19-related stressors would be positively related to depressive and anxiety symptoms. In addition, it was hypothesized that sexual minority-specific COVID-19-related stressors (i.e., family conflict related to sexual orientation and reduced connection to LGBT+ community) would be positively related to depressive and anxiety symptoms above and beyond general COVID-19-related stressors.

2. Methods {#sec0003}
==========

2.1. Sampling and procedure {#sec0004}
---------------------------

The study was approved by the research ethics committee of the corresponding author\'s institution. Data collection was conducted in May 2020. Participants recruited through LGB community organizations, online postings distributed to LGB-related listservs, and LGB social media. Participants were included if they (1) were 16 years of age or above, (2) have a gender identity that is consistent with their sex assigned at birth, (3) identified as gay, lesbian, bisexual, or otherwise non-heterosexual, (4) live in Hong Kong, and (5) are able to read and understand Chinese. Individuals who were interested in the study were directed to an online survey platform. They were asked to provide informed consent prior to study participation. A gift voucher of HK\$50 (about US\$6.4) was provided to each participant in order to compensate for the time they spent on completing the questionnaire.

A total of 857 LGB people participated in the study. Around 56.1% of the participants were female and 43.9% were male. Most of them identified as gay or lesbian (61.1%), 32.2% identified as bisexual or pansexual, and 6.7% identified as others (e.g., queer, asexual, questioning, etc.). More than half of them were aged 16 -- 25 (55.0%), whereas 33.6% were aged 26 -- 35 and 11.4% were aged 36 or above. The majority of LGB participants completed Bachelor\'s degree or above (73.7%). Half of them were in employment (54.1%), 39.8% were students, and 6.1% were not in employment. Around 39.1% had a monthly personal income of below HK\$5,000 (around US\$645), followed by those with a monthly personal income of HK5,000 -- HK\$19,999 (around US\$645 -- US\$2,580) (28.0%) and HK\$20,000 (around US\$2,580) or above (32.9%). Half of the participants were single (47.6%), 49.4% were in an exclusive relationship, and 3.0% were in an open relationship. Most of them lived with family members, partners, and/or friends (92.3%) whereas 7.7% lived alone. [Table 1](#tbl0001){ref-type="table"} shows the demographic background of the participants.Table 1Demographic background and mental health conditions of LGB people (N = 857)Table 1n (%)**[Demographic background]{.ul}**GenderMale376 (43.9%)Female481 (56.1%)Sexual orientationGay / Lesbian524 (61.1%)Bisexual / Pansexual276 (32.2%)Others (e.g., asexual, queer, questioning)57 (6.7%)Age16 -- 25471 (55.0%)26 -- 35288 (33.6%)36 or above98 (11.4%)Education levelSecondary or below129 (15.1%)Post-secondary96 (11.2%)Bachelor\'s degree or above632 (73.7%)Employment statusIn employment465 (54.1%)Not in employment51 (6.1%)Student341 (39.8%)Monthly personal incomeBelow HK\$5,000335 (39.1%)HK\$5,001 -- HK\$19,999240 (28.0%)HK\$20,000 or above282 (32.9%)Relationship statusSingle408 (47.6%)In an exclusive relationship423 (49.4%)In an open relationship26 (3.0%)Living arrangementLiving alone66 (7.7%)Living with family members / partners / friends791 (92.3%)**[Mental health conditions]{.ul}**Depressive symptomsMinimal (0 -- 4)316 (36.9%)Mild (5 -- 9)271 (31.6%)Moderate (10 -- 14)165 (19.3%)Moderately severe (15 -- 19)65 (7.6%)Severe (20 -- 27)40 (4.7%)Anxiety symptomsMinimal (0 -- 4)356 (41.5%)Mild (5 -- 9)262 (30.6%)Moderate (10 -- 14)158 (18.4%)Severe (15 -- 21)81 (9.5%)

2.2. Measures {#sec0005}
-------------

Participants were first required to report their gender, sexual orientation, age, education level, employment status, monthly personal income level, relationship status, and living arrangement. For general COVID-19-related stressors, participants were asked to indicate to what extent they had experienced worries and actual problems with their health and financial status during the COVID-19 pandemic on a 5-point Likert scale from 1 (not at all) to 5 (to a large extent). Specifically, they were asked to respond to the following items: (1) "To what extent are you worried about your health condition during the COVID-19 pandemic?" (health worries), (2) "To what extent are you worried about your financial situation during the COVID-19 pandemic?" (financial worries), (3) "To what extent is your health condition affected by the COVID-19 pandemic?" (actual health problems), and (4) "To what extent is your financial situation affected by the COVID-19 pandemic?" (actual financial strain). Higher scores indicate higher levels of health/financial worries and problems.

In addition, disruption in daily routine and reduced social contact were measured by the following items: "How often have your daily routine been disrupted during the COVID-19 pandemic?" and "How often have you reduced social contact with your friends during the COVID-19 pandemic?" respectively on a 5-point Likert scale from 1 (never) to 5 (always).

For sexual minority-specific COVID-19-related stressors, participants were asked to assess the family conflict they had experienced ("How often have you experienced family conflict related to your sexual orientation during the COVID-19 pandemic?") and LGBT+ community connection ("How often have you reduced connection to the LGBT+ community during the COVID-19 pandemic") on a 5-point Likert scale from 1 (never) to 5 (always).

Depression was assessed using the 9-item Patient Health Questionnaire (PHQ-9) ([@bib0018]). Participants were asked to indicate the frequency they had experienced different depressive symptoms over the previous 2 weeks on a 4-point Likert. scale from 0 (not at all) to 3 (nearly every day). A sample item includes "little interest or pleasure in doing things". The Cronbach\'s alpha of the scale in this study was 0.90. A probable clinical depression is indicated by a cut-off score of 10 or above on the total score. The PHQ-9 has a sensitivity of 88% and a specificity of 88% for the diagnosis of major depressive disorder when using 10 as the cut-off score ([@bib0018])

Anxiety was assessed by the 7-item Generalized Anxiety Disorder ([@bib0035]). Participants were asked to indicate the frequency they had experienced different anxiety symptoms over the previous 2 weeks on a 4-point Likert scale from 0 (not at all) to 3 (nearly every day). A sample item includes "feeling nervous, anxious or on edge". The Cronbach\'s alpha of the scale in this study was 0.94. A probable diagnosis of generalized anxiety disorder is indicated by a total score of 10 or greater. The GAD-7 has a sensitivity of 89% and a specificity of 82% for the diagnosis of generalized anxiety disorder at this cut-off score ([@bib0037]).

2.3. Data analysis {#sec0006}
------------------

Frequency statistics were performed to examine the levels of general and sexual minority-specific COVID-19-related stressors among LGB people. Independent sample *t*-test and one-way analysis of variance (ANOVA) with Bonferroni correction for multiple comparisons were conducted to investigate whether or not the levels of general and sexual minority-specific COVID-19-related stressors varied by demographic characteristics (i.e., gender, sexual orientation, age group, and monthly personal income level). Hierarchical multiple regression was conducted to estimate the effects of general and sexual minority-specific COVID-19-related stressors on depressive and anxiety symptoms. The demographic variables (i.e., gender, sexual orientation, age group, education level, employment status, monthly personal income level, relationship status, and living arrangement) were dummy-coded and entered in block 1. General COVID-19-related stressors were included in block 2 for controlling for demographic variables. Sexual minority-specific COVID-19-related stressors were included in block 3 to examine whether they would predict depressive and anxiety symptoms above and beyond general COVID-19-related stressors. To examine whether or not sexual minority-specific COVID-19-related stressors moderate the effect of general COVID-19-related stressors on mental health, 12 interaction terms (6 general stressors **×** 2 sexual minority-specific stressors) were included in the final block of the models. All continuous predictor variables were mean-centered prior to the computation of interaction terms and being entered into the regression ([@bib0005]). If the interaction terms were significant, simple slope analyses were conducted to interpret the relationship between general stressors and mental health at one SD above and one SD below the mean of sexual minority-specific stressors ([@bib0001]). The above analyses were conducted using SPSS 25.0.

3. Results {#sec0007}
==========

3.1. COVID-19-related stressors and mental health {#sec0008}
-------------------------------------------------

More than half of the LGB people reported moderate-to-high levels of worry about their health (63.0%). Around 15.5% of them indicated that their health condition had been affected to a moderate-to-large extent during the COVID-19 pandemic. In addition, 57.9% of the participants reported moderate-to-high levels of worry about their financial situation, whereas 44.2% indicated that their financial situation had been affected by the pandemic to a moderate-to-large extent. Around half of the participants indicated that their daily routine had often or always been disrupted (56.2%) and they had often or always reduced social contact with friends (59.6%) during the COVID-19 pandemic.

As to sexual minority-specific stressors, around 4.2% of the participants indicated that they had often or always experienced family conflict related to sexual orientation during the COVID-19 pandemic. One-third of them responded that they had often or always reduced connection to the LGBT+ community (34.7%).

More than one-fourth of the LGB people met the criteria for probable clinical depression (31.5%) and generalized anxiety disorder (27.9%).

3.2. Comparison of COVID-19-related stressors and mental health among subgroups of LGB people {#sec0009}
---------------------------------------------------------------------------------------------

Independent sample *t*-test and ANOVA were conducted to examine the gender and sexual orientation differences in levels of COVID-19-related stressors and mental health (see [Table 2](#tbl0002){ref-type="table"} ). The results showed that female participants were more likely to reduce social contact with friends (*t* = -3.65, *p* \< .001) during the COVID-19 pandemic than their male counterparts. Gay men and lesbians showed significantly lower levels of depressive symptoms than those who identified as bisexual, pansexual, and other sexual orientations (*F* (2, 854) = 6.73, *p* = .001).Table 2Comparison of general and sexual minority-specific COVID-19-related stressors among subgroups of LGB peopleTable 2GenderSexual orientationAgeMonthly personal incomeMaleFemaleGay/\
LesbianBisexual/ PansexualOthers16 -- 2526 -- 3536 or aboveBelow HK\$5,000HK\$5,001 -- HK\$19,999HK\$20,000\
or aboveM(SD)M\
(SD)M(SD)M(SD)M (SD)M(SD)M(SD)M (SD)M(SD)M(SD)M(SD)**[General COVID-19-related stressors]{.ul}**Health worries2.88\
(1.23)3.09\
(1.20)2.92\
(1.21)3.13\
(1.21)2.96\
(1.25)3.05 (1.24)2.91 (1.19)2.98 (1.18)3.04\
(1.27)3.10\
(1.19)2.84\
(1.15)Actual health problems1.63\
(0.91)1.69\
(0.89)2.97\
(1.42)2.88\
(1.36)2.74\
(1.40)1.61 (0.87)1.68 (0.88)1.86 (1.05)1.61\
(0.89)1.72\
(0.92)1.67\
(0.88)Financial worries2.91 (1.39)2.93 (1.40)1.60\
(0.86)1.78\
(0.96)1.65\
(0.88)2.97 (1.41)2.78 (1.38)3.09 (1.34)3.01\
(1.41)\*3.23\
(1.36)\*2.56\
(1.33)\*Actual financial strain2.51 (1.41)2.48 (1.40)2.50\
(1.43)2.49\
(1.37)2.44\
(1.40)2.66 (1.42)\*2.22 (1.36)\*2.53 (1.36)\*2.80\
(1.45)\*2.75\
(1.43)\*1.91\
(1.13)\*Disruption in daily routine3.47 (1.13)3.68 (1.07)3.53\
(1.09)3.68\
(1.12)3.68\
(1.09)3.72 (1.09)\*3.41 (1.13)\*3.51 (0.98)\*3.79\
(1.10)\*3.55\
(1.14)\*3.40\
(1.04)\*Reduced social contact with friends3.45 (1.09)\*3.72 (1.05)\*3.56\
(1.07)3.66\
(1.08)3.65\
(1.09)3.57 (1.08)3.61 (1.08)3.66 (1.02)3.62\
(1.10)3.59\
(1.11)3.58\
(1.02)**[Sexual minority-specific COVID-19-related stressors]{.ul}**Family conflict related to sexual orientation1.43 (0.83)1.52 (0.85)1.44\
(0.81)1.55\
(0.92)1.50\
(0.76)1.57 (0.92)1.38 (0.72)1.39 (0.74)1.47\
(0.83)1.50\
(0.87)1.48\
(0.85)Reduced connection to LGBT+ community2.92 (1.30)2.79 (1.36)2..94\
(1.32)2.66\
(1.33)2.93\
(1.45)2.72 (1.34)\*2.92 (1.33)\*3.23 (1.28)\*2.73\
(1.34)2.92\
(1.38)2.93\
(1.28)**[Mental health]{.ul}**Depressive symptoms6.86\
(5.60)7.93\
(6.19)6.90\
(5.91)\*8.15\
(5.89)\*9.22\
(6.11)\*8.09\
(6.17)\*7.02\
(5.47)\*5.71\
(5.87)\*8.41\
(6.12)\*7.53\
(5.68)\*6.27\
(5.79)\*Anxiety symptoms6.14\
(5.43)7.22\
(5.56)6.23\
(5.61)7.49\
(5.33)7.81\
(5.20)7.26\
(5.62)\*6.44\
(5.19)\*5.14\
(5.71)\*7.49\
(5.60)\*6.85\
(5.43)\*5.76\
(5.38)\*[^1]

There were age differences in actual financial strain (*F* (2, 854) = 9.07, *p* \< .001), disruption in daily routine (*F* (2, 854) = 7.37, *p* = .001), and reduced connection to the LGBT+ community (*F* (2, 854) = 6.65, *p* \< .001). People aged 16 -- 25 were more likely to experience financial strain and report disruption in daily routine during the pandemic, whereas those aged 36 or above were most likely to report reduced connection to the LGBT+ community. It was also found that those who were 16 -- 25 showed significantly higher levels of depressive symptoms (*F* (2, 854) = 7.76, *p* \< .001) and anxiety symptoms (*F* (2, 854) = 6.71, *p* = .001), that their older counterparts.

In addition, LGB people from different income groups reported significantly different levels of financial worries (*F* (2, 854) = 16.23, *p* \< .001), actual financial strain (*F* (2, 854) = 39.55, *p* \< .001), and disruption in daily routine (*F* (2, 854) = 9.95, *p* \< .001). Specifically, people with a monthly personal income of below HK\$5,000 showed significantly higher levels of financial worries, actual financial strain, and disruption in daily routine during the COVID-19 pandemic. LGB people who had a monthly personal income of below HK\$5,000 also reported significantly higher levels of depressive symptoms (*F* (2, 854) = 10.18, *p* \< .001) and anxiety symptoms (*F* (2, 854) = 7.72, *p* \< .001), that those from other income groups.

3.3. Effects of general and sexual minority-specific COVID-19-related stressors on depressive and anxiety symptoms {#sec0010}
------------------------------------------------------------------------------------------------------------------

Hierarchical multiple regression was used to determine stressors associated with depressive symptoms. The results showed that LGB people who had a monthly personal income of HK\$20,000 or above showed significantly lower levels of depressive symptoms than those with a monthly personal income of below HK\$5,000 (*β* = -0.17, *p* = .008). Compared with those who were single, LGB people who were in an exclusive relationship showed lower levels of depressive symptoms (*β* = -0.11, *p* = .002). It was found that general COVID-19-related stressors were positively related to depressive symptoms in LGB people, adjusting for demographic characteristics. In particular, financial worries (*β* = 0.12, *p* = .01), actual health problems (*β* = 0.18, *p* \< .001), and reduced social contact with friends (*β* = 0.10, *p* = .003) were positively predictive of depressive symptoms. As shown in [Table 3](#tbl0003){ref-type="table"} , sexual minority-specific COVID-19-related stressors explained significant variance in depressive symptoms above and beyond general COVID-19-related stressors (∆*R^2^* = .01, ∆*F* = 6.25, *p* = .002). Family conflict related to sexual orientation was positively predictive of depressive symptoms (*β* = 0.11, *p* = .001), after controlling for general COVID-19-related stressors. Finally, we examined whether sexual minority-specific COVID-19-related stressors moderated the effects of general COVID-19-related stressors on depressive symptoms. There was a significant interaction effect of actual health problems and family conflict related to sexual orientation (*β* = 0.14, *p* = .002). The results of simple slope analysis indicated that actual health problems were only related to higher levels depressive symptoms among LGB people who were frequently exposed to family conflict related to sexual orientation (*β* = .26, *p* \< .001). For those who were rarely involved in family conflict related to sexual orientation, actual health problems were not significantly related to depressive symptoms (*β* = .05, *p* = .30).Table 3Effects of general and sexual minority-specific COVID-19-related stressors on depressive and anxiety symptomsTable 3Depressive symptomsAnxiety symptomsB (SE)*β*R^2^∆FB (SE)*β*R^2^∆F**[Block 1: Demographics]{.ul}**0.063.73\*\*\*0.052.94\*\*\*GenderMale-0.65 (0.45)-0.05-0.68 (0.42)-0.06Female1.00--1.00--Sexual orientationGay / Lesbian1.00--1.00--Bisexual / Pansexual0.76 (0.49)0.060.74 (0.46)0.06Others1.52 (0.86)0.060.92 (0.80)0.04Age16 -- 251.00--1.00--26 -- 35-0.30 (0.57)-0.02-0.17 (0.54)-0.0236 or above-1.35 (0.78)-0.07-1.20 (0.73)-0.07Education levelSecondary or below1.00--1.00--Post-secondary-0.89 (0.81)-0.05-0.72 (0.76)-0.04Bachelor\'s degree or above-0.76 (0.59)-0.06-0.23 (0.56)-0.02Employment statusIn employment1.00--1.00--Not in employment-1.34 (0.98)-0.05-1.60 (0.92)-0.07Student-1.20 (0.79)-0.10-1.03 (0.73)-0.09Monthly personal incomeBelow HK\$5,0001.00--1.00--HK\$5,001 -- HK\$19,999-1.14 (0.70)-0.09-0.94 (0.65)-0.08HK\$20,000 or above-2.19 (0.83)\*\*-0.17\*\*-1.95 (0.77)\*-0.17\*Relationship statusSingle1.00--1.00--In an exclusive relationship-1.35 (0.43)\*\*-0.11\*\*-0.95 (0.40)\*-0.09\*In an open relationship0.23 (1.19)0.010.27 (1.11)0.01Living arrangementLiving alone1.00--1.00--Living with family members / partners / friends-0.73 (0.77)-0.03-0.53 (0.72)-0.03**[Block 2: General COVID-19-related stressors]{.ul}**0.1515.54\*\*\*0.1415.61\*\*\*Health worries0.06 (0.18)0.010.40 (0.17)\*0.09\*Actual health problems0.51 (0.20)\*0.12\*0.38 (0.19)\*0.10\*Financial worries1.21 (0.24)\*\*\*0.18\*\*\*0.68 (0.22)\*\*0.11\*\*Actual financial strain0.13 (0.20)0.030.07 (0.19)0.02Disruption in daily routine0.34 (0.19)0.060.51 (0.18)\*\*0.10\*\*Reduced social contact with friends0.56 (0.19)0.10\*\*0.60 (0.18)\*\*0.12\*\***[Block 3: Sexual minority-specific COVID-19-related stressors]{.ul}**0.176.25\*\*0.154.62\*Family conflict related to sexual orientation0.80 (0.24)\*\*0.11\*\*0.66 (0.22)\*\*0.10\*\*Reduced connection to LGBT+ community-0.27 (0.16)-0.06-0.18 (0.15)-0.04**[Block 4: Interaction (General COVID-19-related stressors × Sexual minority-specific COVID-19-related stressors)]{.ul}**0.191.77\*0.160.88Health worries **×** Family conflict related to sexual orientation-0.16 (0.26)-0.03-0.07 (0.25)-0.01Actual health problems **×** Family conflict related to sexual orientation-0.08 (0.25)-0.02-0.19 (0.24)-0.04Financial worries **×** Family conflict related to sexual orientation0.83 (0.26)\*\*0.14\*\*0.46 (0.25)0.09Actual financial strain **×** Family conflict related to sexual orientation-0.15 (0.25)-0.030.09 (0.23)0.02Disruption in daily routine **×** Family conflict related to sexual orientation0.45 (0.24)0.070.13 (0.23)0.02Reduced social contact with friends **×** Family conflict related to sexual orientation-0.03 (0.25)-0.010.04 (0.23)0.01Health worries **×** Reduced connection to LGBT+ community-0.21 (0.13)-0.06-0.18 (0.12)-0.05Actual health problems **×** Reduced connection to LGBT+ community0.01 (0.15)0.003-0.09 (0.14)-0.03Financial worries **×** Reduced connection to LGBT+ community0.04 (0.18)0.01-0.11 (0.17)-0.02Actual financial strain **×** Reduced connection to LGBT+ community-0.01 (0.15)-0.0030.10 (0.14)0.03Disruption in daily routine **×** Reduced connection to LGBT+ community0.16 (0.14)0.040.04 (0.13)0.01Reduced social contact with friends **×** Reduced connection to LGBT+ community-0.14 (0.14)-0.04-0.09 (0.13)-0.03[^2]

In addition, regression analysis was conducted to examine stressors associated with anxiety symptoms. It was shown that LGB people who had a monthly personal income of HK\$20,000 or above reported significantly lower levels of anxiety symptoms than those who had a monthly personal income of below HK\$5,000 (*β* = -0.17, *p* = .01). LGB people who were in an exclusive relationship had lower levels of anxiety symptoms compared with those who were single (*β* = -0.09, *p* = .02). The results also indicated that several general COVID-19-related stressors, including health worries (*β* = 0.09, *p* = .02), financial worries (*β* = 0.10, *p* = .04), actual health problems (*β* = 0.11, *p* = .002), disruption in daily routine (*β* = 0.10, *p* = .004), and reduced social contact with friends (*β* = 0.12, *p* = .001) were positively associated with anxiety symptoms. Consistent with our hypothesis, sexual minority-specific COVID-19-related stressors significantly contributed to the variance explained in anxiety symptoms, beyond the contribution of general COVID-19-related stressors (∆*R^2^* = .01, ∆*F* = 4.62, *p* = .01). Family conflict related to sexual orientation was positively related to anxiety symptoms (*β* = 0.10, *p* = .003). No significant interaction effects between general stressors and sexual minority-specific stressors were found (*ps* \> .05).

4. Discussion {#sec0011}
=============

This paper adds to the understanding of mental health of particularly vulnerable social groups during the COVID-19 pandemic. While previous research studied the mental health of the elderly population ([@bib0028]), people experiencing homelessness ([@bib0021]), and refugees ([@bib0014]), this study expands current understanding by studying the mental health of LGB people in Hong Kong during the COVID-19 pandemic. As shown in the results, more than one-fourth of the LGB people met the criteria for probable clinical depression (31.5%) and generalized anxiety disorder (27.9%) during the pandemic. In a previous study conducted among LGB people using the same measures employed in this study, [@bib0003] found that the prevalence of probable clinical depression and generalized anxiety disorder in LGB people in Hong Kong was 28.9% and 24.1% respectively during pre-pandemic times. The current findings indicated that the depressive and anxiety symptoms of LGB people were even more pronounced during the COVID-19 pandemic, which warrants further attention and targeted intervention.

In addition, the present study showed that LGB people who were younger and with a lower socioeconomic status reported a greater disruption in daily routine and a higher level of actual financial strain. These subgroups within the LGB populations were particularly vulnerable to the negative impact brought by the COVID-19 pandemic. Social and financial support to those LGB people who have been struggling during the pandemic is much needed.

This study also examined the effect of general COVID-19-related stressors on depressive and anxiety symptoms among LGB people in Hong Kong. The findings revealed that actual health problems and reduced social contact with friends were vital factors affecting their mental health. LGB people who had health problems and reduced social contact with friends during the COVID-19 outbreak were likely to show higher levels of depressive and anxiety symptoms.

Most importantly, we identified sexual minority-specific COVID-19-related stressors among LGB people. One-third of the respondents indicated that they had largely reduced connection to the LGBT+ community during the pandemic. It is plausible that the enforcement of social distancing guidelines prevented sexual minority people from socializing in LGBT+ spaces (such as bars and saunas). Surprisingly, only a small proportion of LGB people (4.2%) had frequently experienced family conflict related to sexual orientation. This might be due to the fact that very few of them disclosed their sexual orientation in Chinese families, as revealed in previous studies ([@bib0016]; [@bib0036]). Family conflict related to sexual orientation appeared to be rare, but when it occurred, it posed a severe threat to the mental health of LGB people. Our results showed that family conflict related to sexual orientation significantly contributed to the variance explained in depressive and anxiety symptoms, beyond the contribution of general COVID-19-related stressors. Family conflict also moderated the association between actual health problems and depressive symptoms, such that the negative effect of actual health problems on depressive symptoms was stronger among those who were frequently exposed to family conflict related to sexual orientation. Not only have they been suffering from health, social, and financial risks posed by the COVID-19 pandemic, they have also been facing additional stressors unique to their sexual orientation, which further exacerbated their mental health problems.

The findings are significant and bear important implications for mental health support and service provision. Organizations that work with LGB people need to understand more about issues of family, space, and privacy concerns in order to better support LGB people during the COVID-19 ([@bib0010]). It can be a very challenging issue to deal with as staying at home may be the only option for many LGB people and there may not be a way out. It is likely that either domestic violence against LGB people, especially LGB youth, may increase, or that LGB homelessness ([@bib0015]) may result when such family conflict related to sexual orientation becomes unbearable. LGB safe spaces and shelters may be needed as a policy response as a result of COVID-19 ([@bib0009]). Organizations that provide support for COVID-19 and mental health also need to understand more about sexual minority-unique stressors in order to provide LGB-culturally competent mental health care support ([@bib0002]; [@bib0012]).

4.1. Limitations {#sec0012}
----------------

While the present study provides a timely understanding of how the mental health of sexual minorities had particularly been impacted by the COVID-19 pandemic, interpretation of the findings must be made with caution. First, the study was conducted among a non-probability sample of LGB people. The sample was disproportionately young and had lower personal income level. Although they might be more vulnerable to the impact of the COVID-19 pandemic, the sample could have biased the prevalence of mental health problems reported and thus the findings might not be generalizable to the entire LGB population in Hong Kong. Second, the study was based on a cross-sectional design which did not allow us to establish causality between the variables examined in the study. Longitudinal work is needed to determine the effects of COVID-19 on sexual minorities in long run. Third, single-item measures were used to assess the COVID-19-related stressors due to the absence of validated scales. Although the items had good face validity, future studies should attempt to develop and utilize psychometrically sound measures for assessing COVID-19-related stressors.

4.2. Conclusion {#sec0013}
---------------

To our knowledge, this study is the first published work on the effects of COVID-19 on the mental health of sexual minorities. Our findings help inform how the lives of LGB people in Hong Kong were affected by the COVID-19 outbreak. Compared with previous research, the results apparently revealed that the depressive and anxiety symptoms of LGB people were elevated during the COVID-19 pandemic. Consistent with our hypothesis, the data showed that sexual minority-specific COVID-19-related stressors explained significant variance in depressive and anxiety symptoms above and beyond general COVID-19-related stressors. Timely and appropriate interventions are needed to address the mental health disparities in sexual minority people during and after the COVID-19 pandemic.
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[^1]: *Note*. Significant differences between groups are indicated by asterisks (\* *p* \< .0013)

[^2]: *Note*. \* *p* \< .05, \*\* *p* \< .01, \*\*\* *p* \< .001
